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We argue that a good partnership between academia, industry and learning communities is a key to 
preparing students adequately for the manufacturing industry and for exchanging knowledge 
between stakeholders of ever growing innovation in manufacturing systems. A model of work 
integrated learning that has achieved benefits for all stakeholders in the manufacturing industry is 
described in this paper.  The model has been in operation for 16 years for both Engineering and 
Information Technology students and the experience from this period is shared. The risks associated 
with such a model are also discussed.  
 





Work Integrated Learning (WIL) is not a new concept. The 
driving force behind a WIL program is to enhance students’- 
‘graduate capabilities’ thereby improving ‘graduate employability’. 
The goal of enhancing graduate employability demands that a 
good partnership between academia, industry and teaching 
communities is established. The literature illustrates that 
students with WIL exposure have reflected positively on their 
university experience and have successfully achieved 
employment within their chosen field (Blackwell et al., 2000).  
Our experience for the last decade indicates that, if the WIL 
program is managed and delivered appropriately, the outcome is 
a win-win situation for all the parties involved. Researchers have 
noted that “[…,] students can benefit from experience in many 
different settings, structured and informal, paid and unpaid. Their 
academic experience should help them understand how experience 
relates to their personal and future development [,…]”  (NCIHE, 
1997, para 9.30). The motivation of this paper is to share our 
experiences with one existing WIL model applied to the 
Manufacturing Industry. This model is the CEED (Co-operative 
Education for Enterprise Development) Program which operates 
across multiple universities in S. E. Queensland, Australia 
(www.corptech.com.au). 
 
In a nutshell WIL programmes are structured in different forms 
commensurate with their intended purposes, aim and goals. 
Technically, WIL is known as Industry placement or vocational 
training that leads to professional accreditation. Work 
placements are supported by employers who recruit and are 
9th Global Congress on Manufacturing and Management (GCMM2008)  
12-14 November 2008, Holiday Inn, Surfers Paradise, Australia 
 
 GCMM2008 Paper#41 Sahama et al   2 
 
valued by students who wish to be work ready, and initiated by 
academics who want students to put theory into practice. As a 
result, there are now attempts to increase the prevalence of work 
placements as either a requirement of the course or as electives 
in more generalist programmes (Orrell, 2004). A well managed 
WIL program is the precursor to bridging skills shortages for 
most industries, more specifically in the engineering (e.g. 
manufacturing) and related areas such as Information 
Technology, industries. 
 
Risk Mitigation  
In the real world the majority of processes involve chance and 
uncertainty. Only in a deterministic world is everything assumed 
to be certain. The learning journey in the students’ world is 
identical to a stochastic process with uncertainty. Minimising the 
risks incurred regardless of their sources is practically achievable 
when well managed protocols and processes are in place in the 
early stages. Poorly designed management and delivery 
structures are potentially problematic because, work placements 
can be a heavy drain on scarce resources. Effective programmes 
require access to quality learning environments, preparation and 
support for supervisory staff and the establishment of 
appropriate risk management and mitigation processes (Orrell, 
Cooper and Jones, 1999). The CEED program established since 
early 1992 is a classic example with a simple but accurate risk 
management strategy where the risk is well managed and 
minimised. For instance, planning from the start to end, 
monitoring the deployment process and students’ progress 
electronically and in person, and obtaining feedback from the 
industry, academics and the students throughout the WIL 
program are all facets of an established quality management 
system. It is understood, communication and consultation are 
the key two activities to be able to achieve better contributions 
from all the parties involved. Further discussion is available in 
Sahama et al. (2006).  
 
Quality Improvement 
The integration of work and work-related experiences with class 
room activities, and vice versa, are pedagogically challenging. 
Taking the class room to industry work benches would be 
fruitless unless the aims and benefits to the partners are well 
understood. Effective work experience must involve meaningful 
work as a means to an end, not an end in itself; the experience of 
work is not enough to produce transformed learning (Britzman, 
2003). Learning in work placements needs to be deliberate and 
intentional, supported by induction of students and supervisors 
and the imaginative development of appropriate assessment to 
ensure the maintenance of high standards and adequate duty of 
care (Washbourn, 1996). Reflection and debriefing on the work 
by all parties is required to achieve these standards, as well as 
systematic evaluation by monitoring the quality of learning 
outcomes (Orrell, 1999).  
 
Our experiences on the quality improvement perspectives focus 
on the combination of sound management with input received 
from a simple but active committee comprising students and 
industry representatives. In addition, organising a catalyst 
collaboration and synergies among all the parties involved for 
instance, industries, students and academia. Furthermore 
processes that help student’s, with their induction to the 
program, resumes, and preparation for interview etc are also in 
place. This is the key to success of the Program and is carried out 
by a third party mediator who manages and monitors the entire 
process and protocols from the initial stage to completion and 
exit from the Program. Furthermore, to facilitate such 
capabilities a dynamic data driven web portal is developed and 
updated on a daily basis (further details can be found in this 
www.corptech.com.au link). 
 
Positive Industry Collaborations 
A distinguishing feature of effective work-placement 
programmes is that they involve partnerships among diverse 
groups: employers, students, academic teachers, higher 
education managers, professional bodies and broker agencies 
(shift supervisors, event coordinators, careers offices, and 
external placement groups). If continuing and repeated success is 
to be achieved, there needs to be recognition of all the parties 
involved, with clear agreement between them. Furthermore, 
attainment of explicit mutual benefit is essential. If the benefit 
fails for any party, the partnership ceases to be effective (Harvey 
et al., 1997). Moody (1997) argued that the most effective 
placement programmes occur where the host organisation is 
involved in the planning from the beginning and where the 
organisation is committed to student learning. The research of 
Harvey et al. (1997) identified that the orientation of the host 
organisation to the ethos of work experience is a significant 
factor. Host organisation orientations were observed to exist on a 
continuum, polarised by a ‘value added’ ethos and a ‘stakeholder’ 
ethos. The emphasis of a ‘value added’ ethos is on tangible, short-
term returns for the organisation in which students are expected 
to be adaptive and are assigned specific tasks to complete. 
Students receive, within various organisations, functional 
‘training’ and “employability” skills are developed and enhanced 
on the job, leading to an insight into the pressures of the work 
environment. In contrast, a transformative ‘stakeholder’ ethos 
emphasises learning, and adopts a long-term view, seeking 
benefits for all parties. Students experience a range of 
involvements in the host organisation, intentionally developing 




A good and well managed WIL model consists of a planning 
stage involving the thorough preparation of students to learn in 
the workplace and preparation of the workplace organisation (in 
particular supervisors) to mentor students; followed by the 
placement stage where students are in the workplace and finally 
a post-placement stage where a debriefing of students (review 
and evaluation of the experience) with the organisation takes 
place. Throughout all three stages, professional management is 
of great importance, as it involves organisational and legal 
agreements, staff development, overall management of all 
stakeholders and intellectual property agreements. In order to 
adopt the program and build a good partnership the benefits of 
WIL for employers must be explicitly and positively presented.  
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The CEED program that has been in operation since 1992 at two 
of our prominent Queensland universities. It has been designed 
to effectively address this partnership imperative. Students’ 
grades in their projects are quite impressive with the majority of 
them earning above a GPA of 5 (fig.1), leading to the inference 
that the CEED model satisfies the “stakeholder’s ethos” 
imperative of a WIL-based learning program.  
 
Furthermore, the results of the model demonstrate that the 
performances of both engineering manufacturing major and non-
engineering students in their projects are well above their 
average course results. Figure 2 displays two curves. The lower 
one represents the distribution of course grades for a sample of 
engineering manufacturing major students. They range from a 
GPA of 4.5 to 6.5. The higher curve shows the corresponding 
grades received by those same students in their CEED projects. 
Of importance to note is that the students consistently score a 
higher grade for their industry project (and in some cases 
significantly higher) than their corresponding course grade point 
average. 
 
Figure 3 which represents the non-engineering group of students 
surveyed displays the same trend. 
 
From these two graphs (figures 2 & 3) it can be stated (and this is 
backed by historical data collected from the CEED Program over 
some 16 years) that the majority of students will perform at one 
or two grade points higher in their industry project than for their 
course average. 
 
Second it is also noted that the benefit of an industry project is 
very significant for lower GPA students. Those of course grades 
5.0 and below show the greatest improvement in performance. 
This is in part because the overall distribution of grades does not 
follow a classical bell curve and so the gap between course GPA 
and industry project grade narrows at higher GPA’s. But lower 
GPA students also tell us that the practical aspects of their 
project makes the theory “mean something” and has helped them 
with their understanding of the theory. Students surveyed also 
rate their industry mentors very highly and respond positively to 
the one-on-one mentoring regime. 
 
Thus two important issues are highlighted in these results. First 
it is important for students to gain industry training if they are to 
“value-add” their academic education. By using their body of 
knowledge in a project setting they develop complementary skills 
that enhance their overall understanding of the theory and its 
application. 
 
Second, contrary to some WIL Programs that favour the selective 
placement of high GPA students, it has been shown that lower 
GPA students have equally or more to gain from such Programs 
and that their rate of failure in industry projects is negligible. 
Where failure does occur it does not correlate with course GPA. 
CEED, for example, has for some time now endorsed a policy of 
“no GPA limit” for students entering the Program. 
 
 
Training in the WIL context is about partnership building with 
mutual understanding between all the parties. Deviating from 
the traditional class room model and away from the assignment 
of related tasks, students are encouraged to develop new ideas 
through the exploration of projects and their relationships to the 
discipline within the culture of an actual workplace. Potentially, 
this ethos epitomises Learning Organisations and leads to 
authentic, ongoing, transformative partnerships integrating 
work, curriculum and research (Harvey et al., 1997). This is a 
different trend in the culture of learning through explicitly 
valuing lifelong, independent education, providing support for 
learners.  
 
Rapid changes in science, engineering and information 
technology leading to new and rapid developments in technology 
have rendered it impossible for classroom and laboratory 
teaching and learning alone to adequately prepare today’s 
graduates for work, innovation and creativity (Sahama et al, 
2006). It has become increasingly challenging for institutions of 
higher learning, and in particular universities to continue to 
meet industry’s demand for task driven professionals, thereby 
necessitating a rethink on how to match what is taught with how 
it is taught; and how the quality of outcomes responds to the 
expectations of industry. This culture or ethos permits 
organisations to act on opportunities and challenges in a 
coherent, consistent and unified fashion and can provide a 
critical link between the articulated strategy of higher education 
institutions with the actuality of achieving those goals (Harvey 
and  Knight, 1996). The WIL program in its CEED form and other 
variations across the academic world, on the evidence provided 
in the performances of Queensland manufacturing engineering 
students seem to be addressing this cultural deviations in the 
training of engineers, while also indicating that the learning 
styles of the manufacturing engineering students may require a 
significant practical hands-on experience for the students to fully 
develop the required skills for their industry. 
 
 
In conclusion, the WIL program can be a valuable means for 
industry to address the skills shortage. When engaged with an 
appropriate WIL model, industries gain access to talented and 
motivated students. This is the first step towards employment. It 
is important to have a “perfect” match when recruiting 
employees for the task ahead. If this exercise fails it leads to a 
loss of opportunity, time and a significant financial loss. Thus 
WIL is an opportunity to pre-screen employees that some 
industry may have overlooked. In order to think forward and 
move positively, further engagement of industries with academic 
institutions must be without boundaries.  Our experiences 
demonstrate that this journey is quite possible through the 
Cooperative Education for Enterprise Development (CEED) 
Program, a model now in place for 16 years at Queensland 
University of Technology and the University of Queensland, and 
yielding high productivity and success. A detailed presentation 
and discussion of this program and its outcomes has been 
presented previously, Sahama et al (2006).  
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Figure 1: Grade Distribution of the Population 
 
 

















Figure 2: Manufacturing Student’s CEED Project Performances 
 
 


















Figure 3: non-Manufacturing Group Student’s CEED  
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